:4 



i 5l a o5 



ij] 

REA]> 

PROPERTY OFFICE 



KOREAN INTELLECTUAL v 



/ 



■<\*> v.r'«. 

*- . - A ■ * . - . 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m m a a 

Application Number 

s a id m m 

Date of Application 



m m 

Applicant(s) 



pj 




2001 a M 31659 
PATENT-2001-0031659 

2001 £ 061! 07 SJ 
JUN 07, 2001 

P0STECH FOUNDATION 



2001 



07 



10 



«1 ^ 

COMMISSIONE] 



IDs 


as 

iiei 







1020010031659 



2001/7/1 



[aa^si mm 

i^titi] mmm® 

immmx\] 2001. 06. 07 

ssi u^&oj m & o} ois omm soiahi ^ 

[1*321 SSSS] SYNTHESIS OF ORGANIC NANOTUBES AN0 SYNTHESIS OF 

ULTRATHIN METAL NAN0WIRES USING SAME AS TEMPLATES 

[ggj Oj] 

[S£!2J3H] 2-1 999-900096-8 
[CHEIS!] 

[LHE.I213S] 9-1 998-000435- 1 

2000-016245-0 

[CHBIS!] 

[33] Sg? 

[QHE.I2J3H] 9-1 998-0005 1 4-8 

[HimaM£!^] 2000-016240-3 

[3S2I 9SHJI] HONG.Byung Hee 

[^EIS^BiS] 710305-1018041 

[^^ojs] 790-784 

[^^] S6H*E 5HAI SJH St^M^m fiF^JU 

[^2S|] KR 
[gfSXH 

[^S2J SSH^I] KIM.Kwang Soo 

[^E!e^&!s] 500206-1067925 

790-784 

i^m kr 



17-1 



1020010031659 



2001/7/1 



Oil °I§1 SE14JA1 S 
(21) CH£I21 
(21) 



S, HI60ZE°I f?§ 



29,000 §1 
0 £1 
0 

397.000 "s 



16 £ 

o a 

0 21 
9 3 
426,000 §1 

§m 

213,000 S 

1. AH- §A-IIAU£a)_H 



17-2 
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#^^r -B-7l M-i^K organic nanotube)^ ^ ^ °1 °- 7 l M-i^-g- ^ o_3.*\ 
(ultrathin nanowire)* ^bft ^<*Q 7l^£] 

[cfll£] 

£ 2 
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-8-7] M-i^^l ^ ^ 6 1« ^ °l-§-^r ^ ^ {SYNTHESIS 

OF ORGANIC NANOTUBES AND SYNTHESIS OF ULTRATHIN METAL NANOWIRES USING SAME AS 
TEMPLATES} 



[£^3 -Ml 

£ l£- ^<*| §^[4]* r °lS^fe(CHQ)3 ^1-71-^1^ ^-2:1- uf 

£ 2^r ^*HH 4^ ^ ^ ^Efl^ q^^o] 

*>%i p ] ^ (High resolution transmission electron microscope; HRTEM) ^f^ 0 !^-, 

£ 4^ >4sf CHQ M-^3 FT-IR ^m^* CHQ ^-^ 

313 ^4 M-b^^H 3 °-5>L afe CHQ ^r^^Hl tfl^r 3J°lul, b ^ KBr « ^ 

31 5- ^€ ^ofl cfl^ ^o]^ , c ^ uj-v^ cf^-S] ^ ^^-^ofl cfl*V 

51 5a ^ £ 5bfe zj-zj-, ^ *flS3, ifl^MI ^ ^ ^ M-ii^^l uj-ii# 

e|^El(nanocluster)S. ^^sj<>| M-^^r3 HRTEM ^H 1 }. 
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<6> -g- -fi-7] M-^^S] ^ * ol# ^^AS ol-g-^V ^V^^^r-g-* -§-tl 

All M-^^ ^ofl ^ ^olcf. 

^ -t-71 ^ -H-71 q-i^hs] 7^0] 5.2.5] jl ojcf [Y. Feldman et al. , Science 

267, 222 (1995)]; [W.G. Orr et al., Science 285, 1049 (1999)]; [A. Harada et al . , 
Nature 364, 516 (1993)]; ^ [M.R. Ghadiri et al., toe 366, 324 (1993)] #20. 
<8> 7l^S] -fi-7] M-ii^rAS.^ ^ ^b]-o]je.( cyclic peptide) M-^, Bl^U ipid) 

M-ic^r, *H-I-5.^J=e}(cyclodextrin) M-i^ -§-<>l Sl^, £ ^ ^7]^-^^, 

#3^3 s.^o] ojo^ 3^301 -g-g-^o] #o] ^o^c}-. 

<9> £ ^3£r ^71^-^ g ^H3# 7>^ 7>7l-^^ 

3^ ^-7] M-t^ tH^Kr 3 M-^>7>, ^€ q^^g- ^o_jl>H 
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(calix[4]hydroquinone)(CHQ)-i- <^H1^- ^^Hl ^ 0 ^1 10 °C 

°Hl€i- ft^l^^ #71 CHQ# ^^^1^^- ifsfe, CHQ $-7} 
(organic nanotube)^ thS'iHi ^ CHQ M-^-ir ^l^t}. 

<n> IE Eflojoil^^, ^. ^ofl a)-^ ^"71 CHQ ^-71 14^^- 

^ ^ f-rr ^-§-°JMl |7^}<^ al-g-Al?!^. 5L^-*Kr, ^^(nanowire)^ 

<12> cl^]-, ^ ^i=f -*>fl*l 

<13> ^-tgofl afs^ > 0.7] uj-^o^ ^ofl #^#^5.^ ^7lSh*}-^ ^ % 

^-8: 71-x1d| 7ltfljL&l(macrocyclic) ^><y t^i[4]sM^^^ 
(calix[4]hydroquinone, <>}*} CHQ)* ^>-g-tri=f. ^7} CHQ^ §^^[4]^fe(CQ)^l ^ 
CQ/CHQ «H-£r s>7l yV-§-^] 1-4 ^-cf. 

<14> [tiV^-^l i] 



ft* 91^^ 7]-7l-^l^ ^ ^^-(needle-like) ^ *§&i\S. ^ ^cf. 0)0}), 

^^5r#^^ll- *r-g-«" *r 9X^, ^^sr#^l^l^ ^l^Mr %^l^(Cs 2 S04)^- ^ <3 
1- ^>-§-«- ^ 5^. 
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O 
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<16> £ ^ofl A>-g-s)^ CHQ^l x}7}-$^ f2t 5L 1^1 qq-ifl&q. £ H>H a^r 

0 l^^l(dimer), #*?Hl(trimer) , ^r^l (tetramer) , d^ 
(octahedral hexamer), ^^1 (tubular octamer)* qq-\Eq. 

<i?> CHQ ^ofl ^Hl$ ^-g-°-^ # cflw] ige£o) 

CHQ ^ ^ ^^M^, n ¥-z\v}S. n 50%7> ^ 

<18> ^S^r 0°C ifl^l ^3HH £^ 7F^Kf, ^r£7> 

tfl* ^(aspect ratioH ^ -§-*!)» f^l^lfe 

#£ofl S^W. ofl^. S<H, ^ ^ofl ^ oj-^^-i- ^^^1 ^^-Al7]^ ^ mm 
2l 7 ^lf 7># q-^^o] o3o^ ^ Sa^, 2-3^ olvfloj mj-s. aI^V ifl6|| 6^1^ ^ 
1 vfl*l 1,000 nm ^©1 ^°1 <£6]£ ^ &q. 

<i9> £ t^ofl 4§ CHQ -8-71 q-i^£- ^-H- ^Hfl q^K bundle) MS ^ 

<2o> ^ *£t$6\] rcj-e CHQ -8-71 q-^^ ^^°ll^i^ ^rtr^l *! 1*>€ ^i-^f «fl 
q-^tb ^-§-71* 7>3l CHQ^l q<#tr 3.711- ol-g-^-o.^.^ CHQ^l £5)- 

<2i> ^-71 q^sl *>oi^5.^^ ^7l^ Tj-tr M1°l^ ^HI^ ^-7> *J 01 
^ ^ zv^-g; - oiq. uJ-bh, ^ m^o] Aj. 7 ] q^^ ^ q^ 

* ^*Hr31 -fr-8-*»ll ^r-g-li 5Zq. *<H ^(quantum) ^ ^<4q 

Sj- q^7ll<a^ 4i7>^o] 7 |.-^ rrfl^ofl ^oj^ q^ofl tfl^ ^fl^- ^o] ^ 
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E|JL SX^r. M-^^- 33, - ^1 u l#(aspect ratio) ^ -g-^tr «fl$= 

* 7>^1 ta^ 7l#ol4. 

<22> ^ofl trj-aig Aj-^sq. ^lS^ -R-7) M-2c#* t^AS. ol-g-SM Aj^^ 

*«fl ^ ^<8 vfl-SjLofl ^EflS. ^2:^ 

M ^r°l£°l ^^51^ ^ tiV-g-^ cfl^ ^JEofl ^ ^5)^011, o]^ J±q 

<23> ^ q-ic^ ^V-g-Sl^ ^ <g£- *>ol = s¥|fe^ ^>2l-M 

^7> 0.7 V<y* JLBjisH ^L&ltb ^ 0)^-0.5. Xhsj. ^^ 7 ]. o.7 V °1#<?1 c. ^ ^ 
4^ o]^ A>-g-^- ^ ojq.. ^-71 ^-g-^ ^ q^ofl tflsfl ^ 
5] ^-^oi^ A>-g.§ ^ &q.. 
<24> q^^i ^ Alofl A>-g-s)^ a>^aJ6. of 200 ^fl*l 400 nm 7}*]q, 

CHQ ^-7>o] o^H^ tiV-g-ol ^ ol^^^s. *}±r *H, aj-7] 

^$*3£r S--T- #£r°1H ^-8-^ ^ $14. 

<25> g-igdd n}5^ ( q^Aio] ^^"^2: (face-centered cubic, fee) 

^(^ 0.4 rm) SL3. *\3.% zJo]*}*! ^9Jsr>7fl ^ ^tf. ^, 

M-i^Ai ^-Ajofl A>-g-s]^ q^ zl# 7Hji $i<H oj-ofl ^^sj q^Aj 

atr °i^tr tifll* ^^^H , 7pJ- ^ q^ ^ofl oj-^-- 7^1 
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♦ 

1020010031659 2001/7/1 
JL *H M-ic4d£r *4 ^J*} 2-37H1 sfl^Kr 0.4 nm Jfafl* 7>^lcf. 

3.7}$) 2^ 7l^^>l- <&=fe3| JL^^-S -§--§-« ^ $14. 
<26> 7l#^ ^.jl^ =-4* M-^^o] of i 31^ o. 0 >- <^X|3 o.s. (^JH^l^H 10 

2: olifl) ^]*>^ci ^ofl av^fl (^-^[Kondo, Y. et al . , Synthesis and 
characterization of helical multi-shell gold nanowires, Science 289, 606-608 
(2000)] ^ ^-^[Kondo, Y. et al., Gold nanobride stabilized by surface structure, 
Phys. Rev. Lett. 79, 3455-3458 (1997)] , ^ ^M§€ ^ 4^-^ 

^ ^€4. ^ef^i 1*}€^I #5^^ <£^p- J£ 6>u|b]. 

^ -^-5]^1 -g--g-€ ^ 5*4. 

<27> ##tr ^1, -n-71 M-^^ S)-^ -£-°HH igo- -g--g-^^- 



<28> ^a]<^] i: CHQ ^ 

<29> l-^Hl^-S] 1:1 ^-%-<* 50 raHl CHQ #^M| O.lg^- ^H^rJE^H 

^cf. S^r, ^71 -g-°JMl, CHQ i&*SMH tflsfl 2 %a>^^ (Cs2S04 )o. 

^7>tr 4- 1^ ^-91 -g^U* ^A]^ ^Aj- ^aH ^ o. ^-^^^ 
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<30> CHQ M-lc^ ^3,*\ *\] (paramagnetic) 7>^cf. £ 

4^ =r^€ A J-7l 33 ^Bfl^ uj-^^- jl^^ ^M-^r^l^ (High 

resolution transmission electron microscope; HRTEM)-!- ^-S-^M ^■^^•rS— °1 , ^- 
^1-1- £ 2<Hl M-Ef^^cf. £ 2^ ^ 2 nm^j ^ ^"4 M-i^S: ^ ^ (20 nm M 

til g 750 nm H <HM5a£-* Ji^tf. 
<3i> ^-71 sq- ^o] CHQ M-^^ ^3^» X-# ^^^71* o]-§-^ «-^^> 

58°.^, °1 ^4 -go^ chq q-ic^ ^3 .^°) ttS.* £ 3°fl q-E]-ifl^c|-. £ 3£r 

*r€- CHQ cf^ol ^li^-^^-o] 7 ^ o. ^^^4 (zj- 

^ 3.71^ 0.6 X>.6 nm 2 A 1.7 nm & 

<32> ^J-7l CHQ M-ic^ FT-IR i^S^ £ 4^1 q-EHfl&tT. £ 4a^ CHQ 

cfl^r 3Hi, £ 4bfe KBr ^3! %^ M-i^ 4lM| rfl^l 3H^, £. 4c <4 



<33> ^ai<^i 2: M-i^d^q ^ 

<34> tfsJ- «HH ^-71 ^Aioflofl^ M-i^sj -Sr^* 1M AgN0 3 °f| 4!*ltr ^ 

°1 ^^ofl 30^?i 24*}^ ^-§-8: #^1^-1^4. 

CHQ:AgN0 3 SHlfe 1:45. *f^4. #-§-^#* ^3 al^S* ^ 
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<35> #71 4^4 -n^HMl AgN0 3 4^1°fl HAuCl 4 » 4"g-44 CHQ:HAuCl 4 3:44 #4^- 

#-§-44 ^ 4^1* ^4£4. 
<36> JE 5a ^ £. 5b^ 44 4^4 4^1 ^ ^ 4^4 4^#4^4 

(nanoc luster )3. 21^ 4^- #7l 4^44 HRTEM 4^44. 44°fl 

4 4 ^^jAS loin -SjL«-ol ^4 4^-id44. 

<37> ^-71 q-i^ ifl^<2] 4^4 ^-4- >g^§- EDSCenergy dispersive X-ray 

spectroscopy analysis)* -f-«fl £-4*r&-£-4, zl ^4 44 ^- ^ =■ ^-g^^ ^<y*} 

5$4. 

<38> # 7 ] 4i^d* tb ^ ^4: 4^44 iL44 ^ 4*1 44^S4^ ^ 344 
4# tr *I4 «4^ 44 £ ^i^I e j #4 #2}-4 444534. 



[^4 Jl41 

<39> ^o\] 4^ CHQ 4^4-8: 44"^^ -n-4 4^4-^5-4, 4^ 4-°fl4 

*fl-f gr* ^ 444 4 4^4 ^-414 «11^^5. ^ &4. 4^ 

-B- 7] 4^4^ #^4/44 ^ 44 #44, 443 -^44. 

<4o> £-1^4 4^44 4tr 44^-1: 4-8-4-4 4^4# ^ 4-8-^-2-3.4 ^-4 
4^4 4^ ^*H1- -8-444 ^ &4. 
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[3^*8- 1] 

S^i[4]«l-olS.S.^)fe(calix[4]hydroquinone)(CHQ)^: <>M|# ^-§-°JMI -g-*iW?l ^ 0 
ifl*l 10 °C U^s) ^5L<HH o>^|^ CHQ# 5L^*Hfr, 

CHQ -n-7] M-ic^-Corganic nanotube)^ ^^Hl. 
2] 

X] 1 ^ fl<H>H, 

°H1# ^-g-°JMl ^Xl#(Cs 2 S0 4 )* ^SMS^S.*! |7}5fe ^SLS. *}±r fj" 

3] 

xi i sa<x*i, 

q-it^-ol ^>7l-^l^ ^ ^(needle-like) ^ ^§3]^* ^io S ^ wj-^ 
4] 

. Xl 1 H- ifl*l X) 3 & ^-ofl 7 1X]€ «J°?H1 rcj-e)- CHQ -R-7} M-ii^r. 

5] 

XI 4 nj-i- CHQ -fM M-^^-^r ^ ^ ^-g-^°fl $7>*M =4* 0)^.0) uj-i^ 
^^l-E^t «t^^a]71^ ^-g- ifsfe, ^ M-^(nanowire)^ ^ ^ 
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6] 

^ ^^7> 0.7 V ol#°l-^r^ <*<y ^ ^-2.5. *}±r ^ . 

[^T 1 * 7] 

*H 6 &°H. 

8] 
9] 
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